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A b strac t
M ethods used  in the cap tu re , tra n sp o rt and dom estication  of 
adult m ilkfish  a re  d esc rib ed  and illu s tra te d .
Introduction
The d ifficu lties of dom estication  of adult m ilk fish , Chanos chanos, 
and the im portance  of overcom ing th is  obstacle  before achieving la rg e -  
sca le  spawning and fry  production fro m  captive an im a ls , have been 
docum ented (A non., 1974; Oceanic Foundation, 1975; and Schm ittou, 
1975). This p rob lem  was solved in Hawaii in 1975 (Madden et a l . ,  
1976 and has now been successfu lly  overcom e in the P h ilipp ines.
A descrip tion  of our m ethods of cap tu re , tra n s p o r t  and 
dom estication  of adult m ilk fish , locally  called  sabalo , fro m  the w ild, 
fo rm s the b asis  of th is  re p o rt.
M ethods and R esu lts
During the  p re sen t fish ing  season , N ovem ber, 1975 to  June, 1976, 
four o tosh i-am i w ere  in s ta lle d  along the northw est co ast of Antique 
P rov ince  (Kumagai et a l . , 1976). One of th ese  was loca ted  adjacent 
to  the lab o ra to ry  s ite  a t M ag-aba; one a t Bulanao, 10 km  w est of 
M ag-aba; one a t L ib ertad , 17 km  w est of M ag-aba, and one at B agaas, 
4 km  w est of L ib ertad . In addition, two fish  c o r ra ls  w ere  located  
a t H am tik, 135 km  south of M ag-aba. The o to sh i-am i and the type 
of fish  c o r ra l  in s ta lled  at H am tik have been d escrib ed  (M anacop, 1976).
*This w ork has been p a rtia lly  supported through a grant to  SEAFDEC 
by the In te rna tiona l D evelopm ent R esea rch  C en tre  under 
P ro je c t No. 3 -P -74-0146 .
**D r. Vanstone is  a sc ie n tis t with the SEAFDEC-IDRC M ilkfish P ro je c t. 
M r. V illaluz is  a re s e a rc h e r  and M e ss rs . Bombeo and Belicano 
a re  f ish e rie s  techn icians of the SEAFDEC A quaculture D epartm en t.
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A f te r  c a p tu re  in  an o to s h i-a m i o r  f is h  c o r r a l  (P la te s  1, 2, 3 
and 4) th e  sa b a lo  w e re  t r a n s fe r r e d  b y  la rg e  d ip  n e t,  in to  th e  h o ld in g -  
t r a n s p o r t  cage w h ic h  w a s  in  an u p r ig h t  p o s it io n  (p la te s  5 and 6 ). 
T h e  open d r a w - s t r in g  end o f th e  cage w as th e n  s e c u re d . T h e  f ra m e  
o f th e  10 ' x  5 ' ( 3 .5 m  x  1 .5 2 m  x  1 .5 2 m ) h o ld in g - t r a n s p o r t  cages 
(p la te  7) w as c o n s tru c te d  o f 2 "  (5 .0 8 c m ) P V C  p ipe  and f i t t in g s  w ith  
k n o tte d  1/ 2 "  o r  3 /4 "  (1 .2 7  o r  1 .9 c m ), s tre tc h  n y lo n  n e t t in g  and its  
buo yancy  c o u ld  be a d ju s te d  by  f i l l i n g  i t  w ith  w a te r  th ro u g h  a 
s to p p e re d  2 " (5 .0 8 c m ) , P V C  T e e .
A f t e r  th e  saba lo  w e re  in  th e  cage , the  cage w as ro ta te d  9 0 ° 
and la s h e d  to  th e  f ra m e  o f th e  o u t r ig g e r  o f th e  p u m pb oa t (p la te  6) 
and b ro u g h t c lo s e  to  th e  sh o re  a t a speed o f 1 .5  k n o ts .  I t  w as  th e n  
h a n d -c a r r ie d  to  w a te r  o f a p p ro x im a te ly  50 c m  deep.
W hen the  saba lo  c a tc h  w as in  th e  o to s h i-a m i a t M a g -a b a  th e  
cage w as b ro u g h t to  the  sh o re  n e a r  th e  la b o r a to ry  (p la te  9 ). One 
te a m  m e m b e r th e n  e n te re d  th e  cage c a r r y in g  a 1 .5  m  lo n g  p la s t ic  
bag m ade o f 0 .6  m m  p la s t ic  tu b in g  8 1 .3 c m  in  c ir c u m fe re n c e  k n o tte d  
a t one end (p la te  10). T h e  p la s t ic  bag w as th e n  f i l l e d  w ith  w a te r ,  th e  
f is h  gu ided  in to  i t  and th e  bag w ith  i t s  open end h e ld  s e c u re ly  c lo s e d , 
f lo a te d  o u t o f the  cage on a h a m m o c k  (p la te s  11 and 12). Tw o m en 
th e n  c a r r ie d  the  h a m m o c k  w h ile  a t h i r d  m an  k e p t th e  open end o f th e  
bag s e c u re ly  c lo s e d  (p la te s  13 and 14). T he  h a m m o c k  w as th e n  p la c e d  
b e s id e  th e  h o ld in g  ta n k . T h e  bag w ith  f is h  and w a te r  w as th e n  l i f t e d  
and passe d  to  tw o  m en  w a it in g  in s id e  th e  ta n k , w ho re le a s e d  th e  f is h  
(p la te s  15, 16, 17, 18 and 19).
W hen th e  saba lo  c a tc h  w as a t one o f th e  o th e r  3 s ite s ,  th e  f is h  
w a s  t r a n s fe r r e d  f r o m  th e  h o ld in g - t r a n s p o r t  cage to  a w a te r - p r o o f  canvas 
ta n k  on a p ic k -u p  t r u c k  (p la te  20). A  f lo w  o f oxygen  w as m a in ta in e d  
in  th e  ta n k  d u r in g  t r a n s p o r t  to  M a g -a b a , w h e re  th e  f is h  w as p la c e d  in  
a p la s t ic  bag w ith  w a te r  and t r a n s fe r r e d  to  the  e x p e r im e n ta l o r  h o ld in g  
ta n k .
T he  h o ld in g  f a c i l i t ie s  a t  th e  la b o r a to r y  s ite  c o n s is t  o f 2, 4 and 
12 m  d ia m e te r  ta n k s  1 .5  m  deep and  a la g o o n  o f w h ic h  abou t 0 .3  ha 
have  been fe n c e d  in .  T h e  ta n k s  a re  m o d if ie d  b a c k y a rd  s w im m in g  
p o o ls  fa b r ic a te d  f r o m  w a te r - p r o o f  canvas  w ith  one 4 "  (1 0 .1 6  c m ), 
d ra in  c e n te re d  in  the  b o tto m  and 2 "  (5 .0 8  cm ) o u t le ts ,  6 "  (1 5 .2 4  cm ) 
above th e  b o tto m , on each s id e  o f the  t a n k . *  T h e  ta n k s  w e re  s u p p lie d  
w ith  c o n tin u o u s ly  f lo w in g  w a te r  and a e ra t io n .  W a te r le v e ls  a re  
m a in ta in e d  a t 50 to  75 c m .
* M a n u fa c tu re d  by  B a s ic  In d u s ia , In c .  P asong  T a m o  S t . , M a k a t i,  R iz a l
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R esu lts
From. 3 N ovem ber 1975 to the p re sen t, 12 May 1976, a to ta l of 
259 sabalo  w ere  cap tu red  in the th re e  o tosh i-am i loca ted  a t B agaas, 
L ib ertad  and M ag-aba and the two fish  c o r ra ls  a t H am tik. No sabalo  
w ere  cap tu red  in the o to sh i-am i located  at Bulanao. The catch  s ta tis tic s  
toge ther with m ean weekly te m p e ra tu re s  of the w ater fro m  a depth of 
5m a t the M ag-aba o to sh i-am i a re  illu s tra te d  in  F ig . 1. S alin ities of 
the w a te r at 5m a t M ag-aba ranged  between 33.2 and 35‰  fro m  
1 D ecem ber 1975 to  12 May 1976.
W hile sabalo  w ere  cap tu red  occasionally  betw een N ovem ber and 
M arch they w ere  not cap tu red  in la rg e  num bers un til e a r ly  A pril at 
which tim e w ater te m p e ra tu re s  ro se  above 26 .5°C . This is  in a g re e ­
m ent w ith the findings of K uronum a and Y am ashita (1962) who showed 
tha t m ilkfish  fry  o ccu rred  in the co asta l w a te rs  of E as te rn  V ietnam  
only a fte r  the w ater te m p e ra tu re  ro se  above 27°C .
Of the 259 cap tu red  sab a lo, 100 w ere  re le a se d  fro m  the o tosh i- 
am i and 18 died during cap tu re  (Table 1). F ifteen  fish  w ere  badly 
in ju red  and descaled  during cap tu re , four of these  fish  died during t  
tru c k  tra n sp o rt and nine died la te r  during dom estica tion . No fish  
w ere  lo s t during cage tra n s p o r t  to  the sho re line . During the catch  at 
Bagaas on 6 May, 23 fish  w ere placed in the cage and tra n sp o rte d  in 
excellen t condition to the sh o re . On being c a r r ie d  into the shallow  
shore  w a te rs  the approaching  cage was g ree ted  by 100-125 cheering  
ch ild ren  and the fish  becam e excited . The ch ild ren  w ere  fasc ina ted  by 
the  excited  fish  and com m enced ry thm ic shouting; the fish  w ere  exam ined 
and placed in the holding tank . Two of th ese  fish  had broken jaw s, one 
had a ripped opercu lum , two had deep gashes in the top of th e ir  heads 
and ten  w ere  badly d esca led . T h irteen  of these  23 fish  died within th ree  
days of cap tu re .
D uring the f i r s t  tru c k  tra n s p o r t  on 27 M arch fro m  H am tik, diluted 
sea w ater (20‰  chilled  to  18°C was u sed . The two fish  being tra n sp o rte d  
died within half an hour of loading into the tank on the tru c k . On the 
next fish  tra n sp o rt fro m  H am tik on 4 A pril, d ilu ted sea w ater (25‰ ) 
chilled  to  24°C was used  and the tra n s p o r t  was su ccessfu l. D iluted sea 
w ater (18-26‰ ) with no chilling was used  in a ll tru ck  tra n s p o r ts  until 
15 A p ril. The te m p e ra tu re  of the w ater ranged between 29 and 32°C and 
th e re  w ere on m o rta lity . N on-diluted sea w ater (34‰ ) a t am bient 
te m p e ra tu re s  (29-32°C) was used  in the tru ck  tra n s p o r t  on 22 A pril and 
a ll subsequent tra n s p o r ts . T h ree  fish  w ere lo s t during the tru c k  t r a n s ­


















































































T a b le  1. B a la n ce  shee t o f th e  259 a d u lt  m i lk f is h  c a p tu re d  in  the  
th re e  o to s h i-a m i lo c a te d  a t B agaas, L ib e r ta d  and M a g -  
aba and tw o  f is h  c o r r a ls  lo c a te d  a t H a m tik ,  A n tiq u e , 
f r o m  3 N o v e m b e r 1975 to  12 M a y  1976.
N u m b e r o f f is h
w h ic h  d ied
R e le a se d  
o r  s t i l l  
a l iv e  in  
ta n k s
E x p e r im e n ta l 
f is h  
t r a n s fe r r e d  
to  la g o o n
D ie d  d u r in g  c a p tu re 18 - -
R e le a se d  to  sea im m e d ia te ly  a f te r  
c a p tu re
100 -
D ie d  d u r in g  t ra n s p o r ta t io n  in  t r u c k 9 - -
B a d ly  in ju r e d  d u r in g  c a p tu re  and 
cage t r a n s p o r t 22 12
D o m e s t ic a t io n  e x p e r im e n ts  -  ta n ks 1 13 21
D o m e s t ic a tio n  e x p e r im e n ts  -  la g o o n 10* - 44 -  10
Spaw n ing e x p e r im e n ts 6 4 6
D o m e s tic a te d  f is h  re le a s e d  to  sea 
b y  ta g g in g  te a m - 3 -
71 -  10
66 132 61
* S p e c if ic  o r ig in  o f these  10 dead f is h  unknow n - r e fe r  to  te x t .
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T he  f i r s t  l iv e  sa b a lo  w as o b ta in e d  on 4 N o v e m b e r 1975 and due to  
la c k  o f f a c i l i t ie s  a t th a t  t im e  i t  w as re le a s e d  in to  th e  e n c lo s e d  p o r t io n  
o f the  la g o o n . T h is  o c c u r re d  d u r in g  th e  r a in y  season a t w h ic h  t im e  th e  
s a l in i ty  o f th e  to p  50 c m  w as 3 2 -3 4 ‰ . T h is  h a lo c in e  w as 
m a in ta in e d  th ro u g h o u t a l l  t id a l  ch a n g e s . S a lin ity  o f th e  la g o o n  had  been 
p re v io u s ly  d e te rm in e d  d a i ly  f o r  a w e e k  in  la te  June , 1975. A t  th a t  t im e  
th e re  had  been he a vy  r a in f a l l  and th e  s a l in i ty  o f th e  to p  50 -7 5  c m  ra n g e d  
f r o m  5 to  14‰  w h ile  th e  s a l in i ty  o f th e  w a te r  b e lo w  th is  ra n g e d  f r o m  
26 to  32‰ . T h is  f is h  e scap ed  f r o m  th e  la g o o n  in  m id - M a rc h .  The 
f is h  c a p tu re d  on 7 J a n u a ry  1976 w as p la c e d  in  a ta n k  c o n ta in in g  sea w a te r ,  
(34‰ ). T h is  f is h  deve lo p e d  th e  ty p ic a l opaqueness o f th e  t ra n s lu c e n t  
ad ipose  e y e c o v e r  ( r e fe r r e d  to  by  S c h u s te r [ 1960] as e y e lid )  and d ie d  11 
J a n u a ry . T w e n ty - th re e  o f th e  35 f is h  c a p tu re d  a f te r  th is  da te  fo r  
d o m e s t ic a tio n  in  th e  h o ld in g  ta n k s ,  w e re  m a in ta in e d  in  d i lu te d  sea w a te r ,  
1 8 -2 2 ‰ , fo r  10 -16  days a t w h ic h  t im e  th e  s a l in i ty  w as in c re a s e d  to  
34‰ . T he  a d ip o se  e y e c o v e r  o f these  f is h  beca m e  opaque 2 -3  days 
a f te r  c a p tu re , b u t th is  opaqueness d is a p p e a re d  a f te r  9 days in  c a p t iv i ty .  
T h e  f is h  w h ic h  d ie d  d u r in g  d o m e s t ic a t io n  by  th is  m e th o d  w e re  those  
in ju r e d  d u r in g  c a p tu re  and cage t r a n s p o r t  as d is c u s s e d  abo ve . T w e n ty -  
one o f t h e  35 f is h  in te n d e d  f o r  d o m e s t ic a t io n  w e re  c a p tu re d  on 4 and 6 
M ay  and w e re  p la c e d  in  th e  d o m e s t ic a t io n  ta n k s  u n t i l  8 M a y . T h e se  21 
f is h  w e re  th e n  t r a n s fe r r e d  to  th e  la g o o n  and t h e i r  fa te  is  n o t kn o w n , 
as d is c u s s e d  b e lo w .
A s  soon as th e i r  e y e c o v e r  c le a re d  th e  ta n k -d o m e s tic a te d  f is h  w e re  
o b s e rv e d  to  a c t iv e ly  fe e d  on d ia to m s  and p ro to z o a n s  fo rm in g  a s c u m  on 
th e  s u r fa c e  o f th e  w a te r .  L iv e  zo o p la n k to n  c o lle c te d  f r o m  th e  la g o o n  
w as th e n  added to  th e  ta n k  once d a i ly .  T hese  fe e d s  w e re  su p p le m e n te d  
3 w eeks  a f te r  c a p tu re  w ith  a tw ic e  d a i ly  fe e d in g  o f a m ix tu re  o f chopped 
f is h  and r ic e  b ra n  (300 g m  r ic e  b r a n / k i lo  chopped f is h ) .
D u r in g  A p r i l ,  th re e  f is h  w h ic h  had  been d o m e s tic a te d  in  th e  ta n k s  
w e re  dona ted  to  a ta g g in g  te a m  fo r  t h e ir  u s e . Due to  s h o rta g e  o f ta n k  
space , and because  o f th e  s u r v iv a l in  the  la g o o n  o f the  f is h  c a p tu re d  on 
4 N o v e m b e r, 6 f is h  f r o m  th e  spaw n ing  e x p e r im e n ts  o f 4 and 6 M a y , 21 
f is h  w h ic h  had  been in  20‰  w a te r  s in c e  4 and 6 M a y  and 44 n e w ly  
c a p tu re d  s a b a lo , w h ic h  w e re  b e lie v e d  to  be spaw ned ou t fe m a le s ,  w e re  
p la c e d  in  the  e n c lo se d  la g o o n  be tw een  6 and 12 o f M a y . T e n  o f th e se  
f is h  d ie d  be tw een 9 and 12 o f M a y  and m o re  have d ie d  s in c e . I t  w as 
d e te rm in e d  on 12 M a y  th a t  th e  w a te r  s a l in i ty  o f th e  la g o o n  ra n g e d  f r o m  
29‰  a t the  s u r fa c e  to  33‰  a t th e  b o tto m  and no  h a lo c lin e  w as 
p re s e n t.  T he  u n fo r tu n a te  lo s s  o f th e se  f is h  in  the la g o o n  r e c o n f ir m s  
th e  f in d in g s  o f in v e s t ig a to rs  in  H a w a ii and those  in v o lv e d  in  the  p re s e n t 
s tu d y  th a t  b ra c k is h w a te r  (1 5 -2 2 ‰ ) is  n e c e s s a ry  f o r  s u r v iv a l o f a d u lt  
m i lk f is h  d u r in g  t h e ir  f i r s t  10 to  20 days in  c a p t iv i ty .
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B e tw een  15 A p r i l  and 6 M a y , 16 f is h  w e re  u sed  in  the  spaw n ing  
e x p e r im e n ts  re p o r te d  e ls e w h e re  (V ans tone  e t a l . ,  1976). S ix  o f these  
f is h  d ie d  o r  w e re  k i l le d  d u r in g  e x p e r im e n ta t io n  and 4 w e re  re tu rn e d  to  
th e  h o ld in g  ta n k s  w h e re  th e y  w e re  s u c c e s s fu lly  d o m e s tic a te d  and 6 w e re  
re le a s e d  in  the  la g o o n .
A c k n o w le d g m e n t
T h e  success  o f th is  and o th e r  m i lk f is h  s tu d ie s  co n d u c te d  a t M a g -a b a , 
P andan , A n tiq u e , c o u ld  n o t have  been a c h ie v e d  w ith o u t th e  c o o p e ra tio n  o f 
A t t y .  E n r iq u e  Z a ld iv a r  and  M r .  R ene L o re n z a n a , o p e ra to rs  of th e  fo u r  
o to s h i-a m i.  W e a re  in d e b te d  to  th e s e  g e n tle m e n  and a ls o  to  th e ir  
f is h e rm e n  f o r  t h e ir  a s s is ta n c e .
T h e  d e d ic a t io n  and u n t i r in g  a s s is ta n c e  o f o u r  c o lle a g u e s  a t Pandan 
S ta tio n  and a t th e  H a m t ik  S u b -S ta tio n  a re  a ckn o w le d g e d .
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E x p la n a tio n  o f P la te s
P la te s  1 -  4 : C a p tu re  o f s a b a lo  in  th e  o to s h i-a m i.
P la te s  5 and 6 : T r a n s fe r  o f s a b a lo  f r o m  the  o to s h i-a m i 
to  th e  t r a n s p o r t  cage .
P la te  7 : T he  sa b a lo  t r a n s p o r t  cage .
P la te  8 : A t ta c h m e n t o f t r a n s p o r t  cage w i th  saba lo  
to  o u t r ig g e r  o f p u m p b o a t.
P la te s  9 -  19 : T r a n s fe r  o f sa b a lo  f r o m  t r a n s p o r t  cage 
a t  th e  s h o re  to  the  h o ld in g  ta n k s .
P la te  20 : T ra n s p o r t  ta n k  on to  p ic k u p  t r u c k  used 
f o r  t ra n s p o r t in g  sa b a lo  lo n g  d is ta n c e  b y  ro a d .
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